We report on a case of a pediatric recipient with a well-managed HIV associated nephropathy (HIVAN) on highly active anti-retroviral therapy who underwent a successful deceased donor kidney transplantation, and was unexpectedly found to have a donated staghorn stone. Safe and effective management of the donated stone with combined Percutaneous Nephrolithotomy and ExtraCorporeal Shock Wave Lithotripsy to salvage the solitary allograft is discussed. To our knowledge this case is the first reported pediatric kidney transplant for HIVAN with a donated staghorn kidney stone in the English literature.
Introduction
All children with end stage kidney disease warrant evaluation for kidney transplantation to improve quality of life, overall cost of treatment and most importantly survival rate. Historically, the presence of end stage kidney disease (ESKD) in a child with HIV was considered as an absolute contra-indication to kidney transplantation, and so was the donor with kidney stone. Recent results with solid organ transplantation in highly selected HIVinfected patients have been favorable, yielding short-term results similar to those in uninfected people. Recent recommendations, with evidence from the adult literature suggest that HIV associated nephropathy (HIVAN) and donated stones be considered for transplantation. We report on a case of a pediatric recipient with a well-managed HIVAN on highly active anti-retroviral therapy (HAART) who underwent a successful 
Case report
We present the case of a perinatal HIV infected 14 year old girl. She was referred from another institution having being on HAART (Abacavir, Lamivudine and Efavirenz) for 2 years. Despite good virological control she presented in end stage kidney disease. A diagnosis of HIVAN was confirmed on kidney biopsy. She received a deceased donor kidney transplant in 2015. Post-operative imaging [ Fig. 1A ,B] revealed a staghorn stone in the allograft which had been undiagnosed in the donor prior to transplantation. This was initially managed conservatively but due to persistent urinary tract infections and loss of graft function she was referred to our institution, Red Cross War Memorial Children's Hospital, Cape Town, South Africa for further management. 
Discussion
Kidney transplantation in children remains the gold standard for treatment of children with end stage kidney disease (ESKD) [1] . It has proven advantages over dialysis such as better quality of life, less cost and higher survival rate . The current recommendation is to consider transplantation once the HIV infection is controlled and the viral load undetectable. HIV-infected patients with ESKD may be considered for kidney transplantation if they demonstrate adherence to a highly active anti-retroviral therapy (HAART) regimen, undetectable (< 50 copies/mL) HIV viral load for > 3 months, CD4 lymphocyte count > 200/mL for > 6 months, no opportunistic infections, and usual kidney transplantation eligibility criteria are met [3, 6] . Recent results with solid organ transplantation in highly selected HIV-infected patients have been favorable, yielding short-term results similar to those in uninfected people, hence the reconsideration and recommendation of organ transplants in HIV-infected children [7] [8] [9] [10] [11] [12] . The rising incidence of HIVAN related ESKD has stimulated initiation of HIV positive deceased donors to HIV positive recipients transplantation with promising results [6] . We report on a recipient with a well-managed HIV associated nephropathy who was compliant on HAART. A search of the English literature reveals a slow but increasing trend in HIVAN kidney transplantation [12, 13] . The presence of a kidney stone in the donor kidney has also been considered a relative contraindication to donation in the past [4, 14, 15] . The challenge of limited kidney donors to meet the growing demand for organs has contributed to the development of "extended criteria" whereby donors that were not initially considered for donation are now being considered [4]. The incidence of urological abnormalities without a prior history is extremely rare [16, 17] , thus routine urological assessment is not warranted. For those with a urological history, an evaluation by a urologist should probably be mandatory. On pre-transplantation evaluation of a living donor it is common practice to image the kidneys in evaluation of the anatomy and presence of stone. However, it poses a controversial challenge in a deceased donor to include the assessment for the presence of a probable asymptomatic stone during a crucial time constrained period pre-transplant. Also, the reported series are small with extremely low incidence 0.37% [18] of donor kidney stone. Therefore, the cost-effectiveness of routine preoperative imaging cannot be assessed. One of the known urological complications post kidney transplantation is stone formation with an incidence of 0.9% [14] . Although cohorts report that the incidence of urinary stone disease appears to be the same in transplant recipients as in the general population [14, [18] [19] [20] . Staghorn stones, as in our case, are challenging stones. Donor staghorn stones in an HIV positive child on immunosuppressive therapy are even more challenging. The kidney stone may present early and result in significant morbidity e.g. urinary tract obstruction, UTI and even loss of renal function, as seen in our case, and therefore active management is of paramount importance for allograft salvage. The management of the kidney stone in the kidney allograft depends on the size of the stone and whether it is symptomatic or not. Observation by means of close monitoring has been considered for small, asymptomatic stones [15] , however it poses the risk of missing a silent hydronephrosis with resultant unsuspected or undetected deterioration in kidney function [21] . Surgical management options are bench ex vivo ureteroscopy [15] immediately after harvesting or in vivo after transplantation, although there is not enough evidence to support it's use [21] . ESWL and PCNL are more reliable, reproducible and safe options for kidney allograft stones with reported success rates of 90% to 100% when combined together [14, 21, 22] . This therapy was also successful in our case with near complete resolution of the donated kidney stone. PCNL is a difficult procedure in children but an effective minimally invasive alternative to open surgery. This child has been well with no recurrence of UTI and, going forward, she will have her routine clinical and renal function follow up as well as radiological surveillance every 6-12 months with ultrasound imaging to monitor the upper renal tracts. 
